Effect of cyclic adenosine monophosphate elevations on functional responses of polymorphonuclear leukocytes from patients with cystic fibrosis.
Recently, it has been suggested that the primary metabolic defect of cystic fibrosis (CF) is in the metabolic steps between an elevation of cyclic adenosine monophosphate (cAMP) and the opening of the Cl- ion channel in airway epithelial cells. Results from other studies have indicated that the primary defect may also be present in polymorphonuclear leukocytes (PMNL). In PMNL, cAMP is a potent inhibitor of cell function. We therefore used three compounds (epinephrine, theophylline, and forskolin) known to elevate cAMP in PMNL by three different mechanisms, to study the effect of an elevation of cAMP on various cell functions, such as superoxide production, membrane depolarization, and degranulation of CF patient PMNL and PMNL from healthy individuals. The baseline rates of superoxide production, degranulation, and membrane depolarization were identical for CF and control PMNL. After exposure to epinephrine as well as theophylline plus forskolin, the cell function of CF PMNL was inhibited to the same extent as that of control PMNL. Our results argue against an abnormal response of PMNL from patients with CF to an elevation of cAMP.